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Description 

Field of technology 

[0001] The invention relates to a method for control- 
ling transmitting power in a radio system comprising one 
base station or several base stations communicating 
with subscriber terminal equipments located within its 
area, in which method the transmitting power of the 
equipments is controlled stepwise by power control 
commands and the step size of a change in transmitting 
power is adjusted separately for each connection. 

Prior art 

[0002] It is typical of a cellular radio environment that 
the propagating conditions of radio waves vary con- 
stantly. Both in a signal received by a subscriber termi- 
nal equipment and in a signal received by a base station, 
constant variation, i.e. fading, occurs. In fading of the 
signal, two different types of phenomena may be distin- 
guished. Fading may be eitherfast or slow and both phe- 
nomena usually occur simultaneously. 
[0003] Fast fading of a signal is caused by multipath 
propagation typical of a cellular radio environment, 
where a signal propagates along several different routes 
between a transmitter and a receiver. Signal compo- 
nents arriving at the receiver different ways are summed 
in the receiver, and depending on the mutual phase dif- 
ferences between the signal components, they either 
amplify or attenuate each other. The level of the signal 
may vary considerably, up to dozens of decibels, along 
a distance of less than half a wavelength already. 
[0004] Slow fading of a signal, in turn, is caused by 
the fact that, on the radio path, there is a varying number 
of factors causing additional attenuation, such as natu- 
ral obstacles or buildings. The effect of slow fading on 
the signal consists, as its name suggests, of one grade 
slower variation in the signal strength than that caused 
by fast fading, which causes strong power variations 
around the envelope curve caused by slow fading. 
[0005] Due to the above-mentioned constant strength 
variation of the received signal, the transmitting power 
used by a subscriber terminal equipment and a base 
station must be monitored continuously and efforts must 
be made to control it suitable at each moment of time. 
The aim of power control is to keep the transmitting pow- 
er of the device as low as possible, still maintaining a 
sufficient quality of a connection so that the signal will 
not interfere with other connections and so that the pow- 
er consumption of a portable terminal equipment in par- 
ticular will be small. 

[0006] Controlling the transmitting power is generally 
based on monitoring the power of the received signal to 
be carried out in the receiver. The control may be imple- 
mented for instance by means of power control messag- 
es transmitted by a controlling device to the transmitter 
to be controlled. A power control message comprises 



2 

an instruction for increasing or decreasing the transmit- 
ting power by some power quantity or step. 
[0007] As an example of an implementation of power 
control according to prior art is presented the Interna- 

5 tional Patent Application PCT/US92/04161 "Method 
and apparatus for controlling transmission power in a 
' CDMA cellular mobile telephone system". In the method 
according to the publication, power control messages 
are utilized, by which the transmitting power of the trans- 

10 mitter to be controlled is decreased or increased step- 
wise. In the present solution, the step size is constant. 
[0008] Keeping the step size of the power control con- 
stant causes problems in situations in which the signal 
or the interference level change from time to time, but 

15 still not continuously. Such a situation arises in a WLL 
(Wireless Local Loop) system, for instance, where the 
subscriber terminal equipments are fixedly located or 
changes in signal level are generally "rather small. On 
the other hand, changes in interference level at times 

20 cause even great changes in the signal-to-interference 
ratio. 

[0009] If the power control of a radio system is carried 
out by means of a large fixed step size, the problem is 
a strong fluctuation of the used power around the de- 

25 sired power level. This concerns particularly the WLL 
system, in which channel changes usually are small. On 
the other hand, if the step size of the power control is 
small, there is a risk that the power control algorithm is 
not capable of following fast variations in the signal-to- 

30 interference ratio. 

[0010] The publication Su S. -L., Shieh S. -S. : Re- 
verse-Link Power Control Strategies for CDMA Cellular 
Network, Sixth IEEE Int. Symposium on Personal, In- 
door and Mobile Communications, PIMRC'95, Toronto, 

35 September 27 to 29, 1995, referred to here, discloses a 
method in which the transmitting power is controlled 
stepwise and the step size can be adjusted separately 
for each connection. In this method, two successive 
power control commands are utilized, on the basis of 

40 which the step size is changed. Even though the de- 
scribed method is better the previous method using con- 
stant step, the control is still rough. 

Characteristic features of the invention 

45 

[001 1] The object of. the present invention is to realize 
the power control of the radio system in such a way that 
no strong fluctuation occurs around the desired power 
level and that the power control still is capable of follow- 

50 ing the changes in the desired signal level rapidly. 

[0012] This is achieved by means of a method of the 
type described in the preamble, which method is char- 
acterized in that the step size is adjusted on the basis 
of several received successive power control com- 

55 mands in such a way that from the power control com- 
mands to be examined is calculated the number of two 
successive commands in different directions in propor- 
tion to the number of the commands to be examined and 
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that the calculated proportion is compared to one or sev- 
eral predetermined reference values, and that the step 
size is adjusted on the basis of said comparison. 
[0013] The invention relates further to a radio system, 
the transceivers of which carry out transmitting power 5 
control stepwise by means of power control commands 
separately for each connection by varying steps. The 
radio system of the invention is characterized in that the 
transceivers of the system comprise means for storing 
information relating to successive power control com- 10 
mands, means for calculating from the stored informa- 
tion the proportion of the number of two successive com- 
mands in different directions to the number of the com- 
mands to be examined, means for comparing the ob- 
tained proportion to a predetermined reference value *5 
and means for adjusting the step size on the basis of 
the comparison. 

[0014] By means of the method of the invention, a fast 
and accurate power control is achieved. In a preferred 
embodiment of the invention, the signal-to-interference 20 
ratio of the signal is followed and the step size is 
changed on the basis of the behaviour of the interfer- 
ence level to be larger or smaller. The step size can be 
changed without extra signalling. 

[0015] In another embodiment of the invention, con- 25 
elusions are drawn from the power control commands 
concerning whether the step size is too large or small. 

Description of figures 

30 

[0016] In the following, the invention is described in 
greater detail with reference to the examples according 
to the attached drawings, in which 

Figure 1 shows a radio system to which the method 35 
of the invention can be applied, 
Figure 2 illustrates an example of the structure of a 
transceiver of the system according to the inven- 
tion. 

40 

Description of preferred embodiments 

[0017] A preferred embodiment of the method accord- 
ing to the invention is examined next by using a WLL 
system as an example without being restricted to that, 45 
however. Correspondingly, the solution of the invention 
is applicable also to cellular and other radio systems, as 
is obvious to one skilled in the art. 
[0018] Figure 1 shows a schematic diagram of a WLL 
system, to which the method of the invention preferably 50 
can be applied. Accordingly, WLL systems are systems 
in which a radio telephone system is used for replacing 
a conventional telephone line network. In a WLL system, 
the subscriber terminal equipments are fixedly mounted 
in user premises like a conventional telephone. The 55 
structure of the system is similar to that of a conventional 
cellular radio system. The example system in Figure 1 
comprises a base station 100 connected by means of a 



digital transfer link 102 to a base station controller 104 
and through that further to the other parts of the system 
and to a fixed telephone network. 

[0019] Moreover, the system comprises a number of 
subscriber terminal equipments 106 to 110, which are 
fixedly mounted for instance in each subscriber's apart- 
ment like a traditional telephone. The terminal equip- 
ments communicate over the radiopath with base sta- 
tions, typically with the base station which offers a con- 
nection of the best quality. It shall be considered that, in 
an actual system, the number of terminal equipments 
naturally is substantially higher than in the example of 
Figure 1. 

[0020] The power control method according to the in- 
vention can be applied both to a base station and to a 
subscriber terminal equipment. In the following, a falling 
transfer direction, i.e. a transmission from a base station 
to a terminal equipment, is examined by way of exam- 
ple. Accordingly, let us assume that the terminal equip- 
ment transmits power control messages to the base sta- 
tion. The power control messages can be implemented 
in manners known per se. 

[0021] The base station receives power control mes- 
sages at given intervals from the subscriber terminal 
equipment. The principle of the solution according to the 
invention is that if a power increasing command is gen- 
erally followed by a power decreasing command, the 
power control step is too large and it can be made small- 
er. Then the transmitting power remains more accurate- 
ly as desired. In the opposite case, i.e. if generally par- 
allel commands come one after the other, e.g. a number 
of power increasing commands come one after the oth- 
er, the power control step can be increased. 
[0022] Let us assume that a transceiver stores infor- 
mation of the received power control messages in a vec- 
tor having some predetermined length. To the vector is 
added information of new messages always when they 
arrive or at predetermined intervals. Then the oldest in- 
formation is removed simultaneously. 
[0023] Information of changes in the direction of suc- 
cessive power control commands is stored in the vector. 
If a power increasing command is followed by a power 
increasing command, the value of the newest element 
of the vector is setto'1\ If a power decreasing command 
is followed by a power decreasing command, the value 
of the newest element of the vector is set to '1 \ corre- 
spondingly. If a power increasing command is followed 
by a power decreasing command or a power decreasing 
command is followed by a power increasing command, 
the value of the newest element of the vector is set to 
•0'. Subsequently, the number PRO 0 of '0' values includ- 
ed in the vector is calculated in proportion to the length 
of the vector. This calculated proportion PRO 0 is com- 
pared to a predetermined threshold value TRE 0 . 
[0024] If the proportion is bigger than the set threshold 
value, the step size of power control is changed accord- 
ing to the following formula: 



EP 0 815 656 B1 



PRO 0 

PC stepsi2e <H1) = PC stepsize (t) - ^gfi. CH 

where CH is the minimum power value of step size ad- 
justment. The step size is thus made smaller. It is, how- 
ever, possible to determine a minimum value for the step 
size, below which value the step size does not fall. 
[0025] If the proportion is smaller than the set thresh- 
old value, the step size of power control is changed ac- 
cording to the following formula: 



PCstepsize ( t+1 ) = PC step size »" 



1 - PRQp 

THE n 



.CH 



The step size is thus increased. It is, however, possible 
to determine a maximum value for the step size, which 
value the step size does not exceed. 
[0026] If the proportion is equal to the set threshold 
value, the step size of power control is not changed. 
[0027] The above procedure can be repeated always 
when the next power control command is received or at 
desired intervals. If the vector length is k elements, an 
updating can be made for instance at intervals of k+1 
received commands. 

[0028] According to a preferred embodiment of the in- 
vention, threshold values of different sizes, THE 1 and 
THE 2 , can be determined for an increase and decrease 
of the step size. Then, if the obtained proportion PRO 0 
is greater than or equal to theTHE., and smaller than or 
equal to the THE 2 . the step size is not changed. 
[0029] Further, according to another preferred em- 
bodiment of the invention, the size of that vector in which 
the information of the changes in the direction of suc- 
cessive power control commands is stored is not con- 
stant, but it can be changed as per situation. 
[0030] Some possible values for the above-men- 
tioned variables are, for instance, step size minimum 
value 0.1 dB, step size maximum value 0.7 dB, thresh- 
old value 0.5, minimum power value of step size adjust- 
ment 0.005 dB and vector size of 2 to 6 elements. The 
above values have been obtained by simulations in a 
WLL environment, but in a practical system the varia- 
bles obtain values depending on each system and en- 
vironment, which values may differ from the above-men- 
tioned ones mentioned only as an example. 
[0031] Advantages of the solution according to the in- 
vention arise from the fact that the step size can be ad- 
justed according to the invention as small as possible, 
due to which the power control is accurate, but if nec- 
essary, the step size can be increased rapidly in varying 
circumstances. 

[0032] In the following, the structure of a transceiver 
to be used in a radio system according to the invention 
is examined. Figure 2 illustrates one transceiver of the 
radio system, to which transceiver the method of the in- 
vention can be applied. The transceiver can either be 



located in the base station equipment or it can be a sub- 
scriber terminal equipment. The structure of the equip- 
ment is in both alternatives identical as to the parts sub- 
stantial for the invention. 

5 [0033] In transmitting direction, the transceiver com- 
prises means 214 for coding a transmitting signal, the 
output of which means is operationally connected to the 
input of modulating means 212, the output signal of 
which means is brought to a transmitter unit 210. In the 

10 transmitter unit, the signal is converted to a radio fre- 
quency and amplified. From the transmitter unit the sig- 
nal is brought via a duplex filter 202 to an antenna 200. 
[0034] In receiving direction, the transceiver further 
comprises a receiver unit 204, to which a signal received 

15 by the antenna 200 is brought via the duplex filter 202. 
In the receiver unit 204, the received signal is converted 
to an intermediate frequency, and the output signal of 
the unit is operationally connected to the input of con- 
verter means 206. In the converter means, the signal is 

20 converted to a digital form. The converted signal is 
brought to detector means 208, from which the detected 
signal is brought further to the other parts of the receiver. 
In addition, the equipment comprises control and calcu- 
lation means 216, which control the operation of the oth- 

25 er blocks mentioned above. The control and calculation 
means are typically implemented by means of a proc- 
essor or a separate logic. 

[0035] The transceiver according to the invention 
comprises means 216 for storing information relating to 

30 successive power control commands, such as informa- 
tion of the direction of a power control command in form 
of a vector, means 216 for calculating from the stored 
information the proportion of the number of two succes- 
sive commands in different directions to the number of 

35 the commands to be examined, means 216 for compar- 
ing the obtained proportion to a predetermined refer- 
ence value and means 216 for making the step size of 
power control smaller if the proportion is greater than 
the reference value and for making the step size of pow- 

40 er control larger if the proportion is smaller than the ref- 
erence value. The means 216 can also calculate the 
magnitude of a change in step size on the basis of how 
much the calculated proportion differs from the set ref- 
erence value. The described operations can be imple- 

45 mented by means of a control processor, which carries 
out the calculations and transmits the information to the 
different parts of the transmitter. The corresponding op- 
erations can also be carried out by means of separate 
logic and memory circuits, as is obvious to one skilled 

so in the art. 

[0036] Though the invention has been described 
above referring to the example of the attached drawings, 
it is clear that the invention is not restricted to that, but 
it can be modified in many ways within the scope of the 
55 inventive idea set forth in the enclosed claims. 
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Claims 

1. A method for controlling transmitting power in a ra- 
dio system comprising one base station or several 
base stations (100) communicating with subscriber 5 
terminal equipments (106 to 110) located within its 
area, in which method the transmitting power of the 
equipments is controlled stepwise by power control 
commands and the step size of a change in trans- 
mitting power is adjusted separately for each con- 10 
nection, characterized in that the step size is ad- 
justed on the basis of several received successive 
power control commands in such a way that from 

the power control commands to be examined is cal- 
culated the number of changes in the direction of 15 
successive commands in proportion to the number 
of the commands to be examined and that the cal- 
culated proportion is compared to one or several 
predetermined reference values, and that the step 
size is adjusted on the basis of said comparison. 20 

2. A method according to claim 1 , characterized in 
that if the calculated proportion is greater than the 
given reference value, the step size is made small- 
er, and if the calculated proportion is smaller than 25 
the reference value, the step size is increased, and 

if the proportion is equal to the reference value, the 
step size is not changed. 

3. A method according to claim 1 , characterized in 30 
that the magnitude of a change in step size de- 
pends on how much the calculated proportion dif- 
fers from the reference value. 

4. A method according to claim 1, characterized in 35 
that the number of successive power control com- 
mands to be used for adjusting the step size is con- 
stant and that each time a new power control com- 
mand arrives the oldest command is left outside the 
number to be examined. 40 

5. A method according to claim 1, characterized in 
that the number of successive power control com- 
mands to be used for adjusting the step size is con- 
stant and that the number of commands is updated 45 
by new commands at given time intervals. 

6. A method according to claim 1 , characterized in 
that the number of successive power control com- 
mands to be used for adjusting the step size is ad- 50 
justed for each connection. 

7. A method according to any of the foregoing claims, 
characterized in that an upper and a lower limit 
have been set for the step size of a change in trans- 55 
mitting power. 

8. A method according to claim 1 , characterized in 



that threshold values of different sizes are used to 
increase and decrease a change in step size. 

9. A radio system comprising transceivers (100, 106 
to 110), adapted to carry out transmitting power con- 
trol stepwise by means of power control commands 
separately for each connection by varying steps, 
characterized in that the transceivers (100, 106 to 
1 1 0) of the system comprise means (21 6) for storing 
information relating to successive power control 
commands, means (216) for calculating from the 
stored information the proportion of the number of 
changes in the direction of successive commands 
and the number of the commands to be examined, 
means (216) for comparing the obtained proportion 
to a predetermined reference value and means 
(216) for adjusting the step size on the basis of the 
comparison. 

10. A system according to claim 9, char acterized in 
that the transceivers ( 1 00, 1 06 to 1 1 0) of the system 
comprise means (216) for decreasing the step size 
of power control if the proportion is greater than the 
reference value, and for increasing the step size of 
power control if the proportion is smaller than the 
reference value. 

11. A system according to claim 9, characterized in 
that the transceivers (1 00, 1 06 to 1 1 0) of the system 
comprise means (216) for calculating the magni- 
tude of a change in step size on the basis of how 
much the calculated proportion differs from the set 
reference value. 



Patentanspriiche 

1. Verfahren zur Steuerung der Sendeleistung in ei- 
nem Funksystem mit einer Basisstation oder meh- 
reren Basisstationen (100), die mit sich in einem zu- 
gehorigen Bereich befindenden Teilnehmerendge- 
raten (106 bis 110) kommunizieren, wobei in dem 
Verfahren die Sendeleistung der Gerate schrittwei- 
se durch Leistungssteuerungsbefehle gesteuert 
wird und eine Schrittgrolie einer Anderung in der 
Sendeleistung fur jede Verbindung getrennt ange- 
passt wird, dadurch gekennzeichnet, dass die 
Schrittgrolie auf der Grundlage mehrerer empfan- 
gener aufeinanderfolgender Leistungssteuerungs- 
befehle auf eine derartige Weise angepasst wird, 
dass aus den zu prufenden Leistungssteuerungs- 
befehlen die Anzahl von Anderungen in der Rich- 
tung der aufeinanderfolgenden Befehle im Verhalt- 
nis zu der Anzahl der zu prufenden Befehle berech- 
net wird und dass das berechnete Verhaltnis mit ei- 
nem vorbestimmten Referenzwert oder mehreren 
vorbestimmten Referenzwerten verglichen wird, 
und dass die Schrittgrolie auf der Grundlage des 
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Vergleichs angepasst wird. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Schrittgrofie kleiner gemacht 
wird, wenn das berechnete Verhaltnis grofier als 
der vorgegebene Referenzwert ist, die Schrittgrolie 
vergrofiert wird, wenn das berechnete Verhaltnis 
kleiner als der Referenzwert ist, und die Schrittgro- 
lie nicht verandert wird, wenn das Verhaltnis gleich 
dem Referenzwert ist. 

3. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Grbfie einer Anderung in der 
Schrittgrofie davon abhangt, um wie viel sich das 
berechnete Verhaltnis von dem Referenzwert un- 
terscheidet. 

4. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Anzahl aufeinanderfolgender 
Leistungssteuerungsbefehie, die zur Anpassung 
der Schrittgrofie zu verwenden sind, konstant ist 
und dass jedes Mai, wenn ein neuer Leistungs- 
steuerungsbefehl ankommt, der alteste Befehl aus 
derzu prufenden Anzahl weggelassen wird. 

5. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Anzahl aufeinanderfolgender 
Leistungssteuerungsbefehie, die zur Anpassung 
der Schrittgrolie zu verwenden sind, konstant ist 
und dass die Anzahl von Befehlen durch neue Be- 
fehle bei vorgegebenen Zeitintervallen aktualisiert 
wird. 

6. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Anzahl aufeinanderfolgender 
Leistungssteuerungsbefehie, die zur Anpassung 
der Schrittgrolie zu verwenden sind, fur jede Ver- 
bindung angepasst wird. 

7. Verfahren nach einem dervorhergehenden Anspru- 
che, dadurch gekennzeichnet, dass eine obere 
und eine untere Grenze fur die Schrittgrolie einer 
Anderung in der Sendeleistung gesetzt worden ist. 

8. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass Schwellenwerte unterschiedlicher 
Grofien zum Vergrofiern und Verkleinern einer An- 
derung in der Schrittgrofie verwendet werden. 

9. Funksystem mit Sende-/Empfangsvorrichtungen 
(100, 106 bis 110), das angepasst ist, eine Sende- 
leistungssteuerung schrittweise mittels Leistungs- 
steuerungsbefehlen getrennt fur jede Verbindung 
auszufuhren, indem Schritte variiert werden, da- 
durch gekennzeichnet, dass die Sende-/Emp- 
fangsvorrichtungen (100, 106 bis 110) des Systems 
eine Einrichtung (216) zur Speicherung von aufein- 
anderfolgende Leistungssteuerungsbefehie betref- 



fenden Informationen, eine Einrichtung (216) zur 
Berechnung des Verhaltnisses der Anzahl von An- 
derungen in der Richtung der aufeinanderfolgen- 
den Befehle und der Anzahl der zu prufenden Be- 

5 fehle aus den gespeicherten Informationen, eine 
Einrichtung (216) zum Vergleichen des erhaltenen 
Verhaltnisses mit einem vorbestimmten Referenz- 
wert und eine Einrichtung (216) zur Anpassung der 
Schrittgrolie auf der Grundlage des Vergleichs um- 

10 fasst. 

10. System nach Anspruch 9, dadurch gekennzeich- 
net, dass die Sende-/Empfangsvorrichtungen 
(100, 106 bis 110) des Systems eine Einrichtung 

15 (216) zur Verkleinerung der Schrittgrofie der Lei- 
stungssteuerung, wenn das Verhaltnis grofier als 
der Referenzwert ist, und zur Vergrolierung der 
Schrittgrolie der Leitungssteuerung, wenn das Ver- 
haltnis kleiner als der Referenzwert ist, umfasst. 

20 

11. System nach Anspruch 9, dadurch gekennzeich- 
net, dass die Sende-/Empfangsvorrichtungen 
(100, 106 bis 110) des Systems eine Einrichtung 
(21 6) zur Berechnung der Grofie einer Anderung in 

25 der Schrittgrofie auf der Grundlage davon, um wie 
viel sich das berechnete Verhaltnis von dem ge- 
setzten Referenzwert unterscheidet, umfasst. 



30 Revendications 

1. Procede pour regler la puissance d'emission dans 
un systeme radio comprenant une station de base 
ou plusieurs stations de base (100) communiquant 

35 avec des equipements terminaux d'abonne (106 a 
110) localises dans leur zone, dans lequel procede, 
la puissance d'emission des equipements est re- 
glee par etape de commandes de reglage de la 
puissance et la taille du pas de variation de la puis- 

40 sance d'emission est reglee separement pour cha- 
que liaison, 

caracterise en ce que la taille du pas est reglee 
sur la base de plusieurs commandes successives 
recues de reglage de la puissance de telle" sorte 

45 qu'a partir des commandes de la puissance a exa- 
miner, on calcule le rapport du nombre de change- 
ments de directions des commandes successives 
au nombre de commandes a examiner eten ce que 
le rapport calcule est compare a une ou plusieurs 

so valeurs de reference predetermines, et en ce que 
la taille du pas est reglee sur la base de ladite com- 
parison. 

2. Procede selon la revendication 1 , 

55 caracterise en ce que si le rapport calcule est plus 
grand que la valeur de reference fixee, la taille du 
pas est reduite, et si le rapport calcule est plus petit 
que la valeur de reference, la taille du pas est aug- 
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mentee, et si le rapport est egal a la valeur de refe- 
rence, la taille du pas est inchangee. 

3. Precede selon la revendication 1 , 

caracterise en ce que I'amplitude d'un change- 
ment de taille du pas est fonction de I'ecart entre le 
rapport calcule et la valeur de reference. 

4. Precede selon la revendication 1 , 
caracterise en ce que le nombre de commandes 
successives de reglage de la puissance a exploiter 
pour regler la taille du pas est constant et en ce que 
chaque fois qu'une nouvelle commande de reglage 
de la puissance arrive, la commande la plus ancien- 
ne est effacee du nombre a examiner. 

5. Procede selon la revendication 1 , 
caracterise en ce que le nombre de commandes 
successives de reglage de la puissance a exploiter 
pour regler la taille du pas est constant et en ce que 
le nombre de commandes est mis a jour par de nou- 
velles commandes a intervaltes de temps fixees. 

6. Procede selon la revendication 1 , 

caracterise en ce que le nombre de commandes 
successives de reglage de la puissance a exploiter 
pour regler la taille du pas est ajuste a chaque 
liaison. 



10. Systeme selon la revendication 9, 

caracterise en ce que les emetteurs recepteurs 
(100, 106 a 110) du systeme comprennent les 
moyens (216) pour diminuer la taille du pas du re- 
5 glage de la puissance si le rapport est plus grand 
que la valeur de reference, et pour augmenter la 
taille du pas du reglage de la puissance si le rapport 
est plus petit que la valeur de reference. 



10 11. Systeme selon ia revendication 9, 

caracterise en ce que les emetteurs recepteurs 
(100, 106 a 110) du systeme comprennent les 
moyens (216) pour calculer Pamplitude d'un chan- 
gement de taille du pas sur la base de Pecart entre 

15 le rapport calcule et la valeur de reference fixee. 



20 



25 



7. Procede selon I'unequelconquedesrevendications 30 
precedentes/ 

caracterise en ce qu'une limite haute et une limite 
inferieure ont ete fixees pour la taille du pas d'un 
changement de puissance d'emission. 

35 

8. Procede selon la revendication 1 , 

caracterise en ce que des vateurs de seuil de dif- 
ferentes tailles sont exploitees pour augmenter et 
pour diminuer un changement de taille du pas. 

40 

9. Systeme radio comprenant des emetteurs recep- 
teurs (100, 106 a 110), adaptes pour effectuerle re- 
glage de ia puissance d'emission par etape au 
moyen de commandes de reglage de la puissance 
separement pour chaque liaison en faisant varier 45 
les pas, 

caracterise en ce que les emetteurs recepteurs 
(100, 106 a 110) du systeme comprennent des 
moyens (216) de stockage de Pinformation concer- 
nant les commandes successives de reglage de la so 
puissance, des moyens (216) pour calculer, a partir 
de Pinformation stockee le rapport du nombre de 
changements de sens des commandes successi- 
ves au nombre de commandes a examiner, des 
moyens (216) pour comparer le rapport obtenu a 55 
une valeur predeterminee de reference et des 
moyens (216) pour realiser la taille du pas sur la 
base de la comparaison 
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